This paper points out that two crucial market imperfections ignored by the pecking order theory can explain why small and high-growth firms tend to issue equity, i.e., credit rationing caused by information asymmetry in the debt market, and the frictions from the supply side of capital. We propose financial constraints as proxy for these imperfections, and argue that small and high-growth firms' choice of issuing equity mainly reflects the financial constraints they face rather than contradicts pecking order.
Introduction
The modified pecking order theory proposed by Myers (1984) and Myers and Majluf (1984) is one of the most popular capital structure theories. By assuming managers have inside information about firm value and always behave in the interests of passive existing shareholders, the Myers and Majluf (1984) model predicts that firms prefer internal to external finance, and prefer safe securities to risky ones for raising external funds. Here safe securities, also called informational insensitive securities, are defined as securities with less future value changes when managers' inside information is revealed. In particular, default-risk-free debt is the safest, risky debt less safe, hybrid securities (such as convertible bonds and preferred stocks) more risky, whereas external equity is the riskiest. Accordingly, pecking order predicts a negative correlation between profitability and leverage, a negative price impact of equity issues and a less negative impact of debt issues, which are largely confirmed by subsequent papers.
However, the validity of pecking order is far from settled. The most critical point is that pecking order fails to explain why so many firms issue equity, in particular small and high-growth firms. Based on the 157 large and mature firms, Shyam-Sunder and Myers (1999) conclude that pecking order provides a better first-order description.
But Frank and Goyal (2003) do not obtain results supporting pecking order when expanding the Shyam-Sunder and Myers (1999) test to a broader sample and a longer period, and in particular, they find that pecking order works much worse for small and high-growth firms. Together with Fama and French (2002, 2005) , they argue that since small and high-growth firms are more likely to suffer information asymmetry, their tendency to issue equity refutes pecking order.
Why do small and high-growth firms fail to follow pecking order? This paper tries to answer this question from a new perspective. On one hand, because they have far less internal funds to meet their investment demand, small and high-growth firms are more likely to be financially constrained. On the other hand, Devos et al. (2012) demonstrate that zero-debt firms do not issue debt mainly because they are financially constrained rather than driven by entrenched managers. They also find that the proportion of zero-debt firms increases dramatically from 8. 4% in 1990 to 18.6% in 2008 , which is coincident with the fact that publicly listed firms are increasingly dominated by small firms with low profitability and strong growth opportunities as documented by Fama and French (2001) . Therefore, because of financial constraints, small and high-growth firms may have no access to the debt market or the access is extremely costly, while the equity market is less costly considering their good growth prospects. So their tendency to issue equity mainly reflects the financial constraints they face rather than contradicts pecking order.
This explanation can also be justified theoretically. That is, financial constraints can account for the two crucial market imperfections that are missing in the pecking order theory. First, information asymmetry can lead to credit rationing in the debt market.
Pecking order only emphasizes that information asymmetry can cause the underpricing in the equity market, but fails to consider that information asymmetry can also have adverse effects in the debt market. According to Jaffee and Russell (1976) and Stiglitz and Weiss (1981, 1983) , because of asymmetric information between borrowers and banks, increase in interest rate charged will increase the riskiness of the loan. As a result, the optimal interest rate that maximizes banks' profits will not be the same one that clears the loanable funds market. There will be excessive demand for loanable funds, and some firms will be shut out of the debt market. For these firms, the cost of issuing debt is infinite, while the cost of issuing equity is finite, and so issuing equity is an optimal choice. Second, pecking order implicitly assumes that the supply side of capital is completely flexible, and thus the price of a security only depends on the demand side, i.e., firm fundamentals. Nevertheless, Baker (2009) argues that the supply side of capital is not perfectly flexible due to investor tastes, limited intermediation and corporate opportunism, and it can to some extent affect firms' financing choice. Here we use financial constraints to account for the extreme situation of credit rationing in the debt market and also the frictions from the supply side of capital. That is because financial constraints reflect the difference in costs between internal and external finance, and are the interaction outcome of both the demand and supply sides of capital. The more financially constrained a firm is, the more likely it is credit rationed in the debt market and has to use equity to raise external funds, and the more likely it is impacted by the frictions from the supply side of capital.
Since there is no commonly agreed measure of financial constraints, we adopt four frequently used criteria based on prior studies. First, in a similar spirit to Fazzari, Hubbard and Petersen (1988) who use dividend ratio, we use the payout ratio calculated as the ratio of dividends plus repurchases to operating income following Almeida, Campello and Weisbach (2004) . Second, we use the KZ index first proposed by Lamont et al. (2001) based on empirical results from Kaplan and Zingales (1997) .
Third, we use the WW index from Whited and Wu (2006) . Finally, as in Li (2011), we also use the SA index proposed by Hadlock and Pierce (2010) .
For the empirical part, we first employ the Shyam-Sunder and Myers (1999) test and also the Lemmon and Zender (2010) modification to show that financial constraints are different from debt capacity. Following the financial constraints literature, we define firms in top (bottom) three deciles based on each financial constraints index 1 as financially constrained (unconstrained) firms. First of all, the coefficient for the squared financing deficit term for unconstrained firms is more negative. This actually differentiates financial constraints from debt capacity.
According to Lemmon and Zender (2010) , a more negative coefficient means a higher likelihood of being concerned over debt capacity. If financial constraints only measure a firm's debt capacity, unconstrained firms should have a high debt capacity and thus have an insignificant coefficient. But from the perspective of financial constraints, if a firm is financially unconstrained, it is free to choose debt, and is more likely to reach its debt capacity, while for a firm being constrained due to no access to the debt market, since it cannot issue debt before, it is less likely to reach its debt capacity when it is able to issue debt. It is possible a firm may be constrained due to the exhaustion of its debt capacity, but the overall effect is that financially constrained 1 Here we assume that firms are ranked by their likelihood of being financially constrained. It means that we rank firms in a reverse order in terms of the payout ratio, and in the sequential order with the KZ index, WW index and SA index. firms are less concerned over debt capacity. Meanwhile, we also find that financially unconstrained firms tend to follow pecking order while constrained firms are less likely to. When we do not control for financial constraints, we find that the prediction of pecking order that firms prefer safe to risk securities is fairly supported. Firms followed by more analysts are more likely to issue private equity, but only marginally less likely to borrow bank loan. After we include the financial constraints deciles, firms with more analyst coverage is significantly less likely to borrow bank loan.
Meanwhile, we find that financially constrained firms are less likely to issue debt, and are more likely to issue private equity. This is consistent with our argument that financially constrained firms are more likely to be credit rationed in the debt market and are more susceptible to the frictions from the supply side of capital so that they face higher costs to issue debt.
Besides controlling for financial constraints, this paper also innovates in the data used to test pecking order. First, because pecking order predicts firms' incremental financing choice, we focus on the new security issues data. This is in contrast with papers testing capital structure theories using leverage as the dependent variable (like Titman and Wessels (1988) , Rajan and Zingales (1995), and Frank and Goyal (2009) ).
Firms' leverage is the cumulative result, and may reflect the market timing behavior, which is allowed in a loose version of pecking order. Second, we use the security type data directly from the new issues databases rather than infer the types of security issued based on the Compustat data. Ever since Hovakimian et al. (2001) , prior literature use the classification point of 5 percent of total assets to determine which security a firm has issued. But as pointed out by Graham (2000) , the Compustat issue variables cannot provide pure debt versus equity measures. For instance, the equity measure may include preferred stock issues, conversion of debt into common stock, and the exercise of stock options, which explains why using the Compustat variables identifies too many equity issues than those recorded in the new issues database.
Therefore, this paper directly uses the new security issues databases. Similar to Erel et.
al (2012), we use the new issues data of private equity and SEO from SDC Platinum, bank loan from Dealscan, and corporate bond and Rule 144-A debt from Mergent Fixed Investment Securities Database. We will show later that the new security issues data is indeed different from the inferred data, and it can provide a neat test of pecking order. Furthermore, this innovation in data also differentiates our paper from prior papers on security choice. Taggart (1977) does not use the security issuance data, while Marsh (1982) and Jung, Kim and Stulz (1996) only use the new issues data of equity and public bond, not including bank loan. Since bank loan is the dominant external financing source, ignoring it for the security choice analysis will bias the results.
This paper contributes to the literature in several aspects. First, it shows that after using financial constraints to account for the two crucial points missing in pecking order, the credit rationing in the debt market and the frictions from the supply side of capital, the financing behavior of small and high-growth firms is consistent with pecking order. Second, financial constraints can also explain why previous studies find that both the trade-off and pecking order theories are partially true. For financially unconstrained firms, pecking order provides a better description of their financing behavior. They will choose to issue debt except when the equity market is so favorable that the cost of issuing equity is less than that of issuing debt. For constrained firms, they will choose to issue equity most of the time except when they 6 may sometimes be accessible to the debt market. Because unconstrained firms tend to be larger, and have more tangible assets, higher profitability but less growth opportunities than constrained firms, if we model the optimal leverage as the four firm characteristics proposed by Rajan and Zingales (1995) , it seems plausible that firms have target leverage. Third, this paper provides direct channels through which financial constraints affect investment. On one hand, financially constrained firms rely heavily on the equity market for funding, and since the cost of issuing equity is higher than the cost of issuing debt if both markets are accessible, the higher cost of external finance will make constrained firms forgo some projects with positive NPVs.
On the other hand, since the equity market is highly cyclical, it also explains why the investment of constrained firms is cyclical. Fourth, by explaining why firms do not issue debt, this paper can also help explain the debt conservatism as discussed by Minton and Wruck (2001) and Lemmon and Zender (2001) . Furthermore, we directly use the new security issues data, which can provide a neat test of pecking order compared with the Compustat data.
This paper is closely related to the papers that incorporate debt capacity when testing pecking order, including Agca and Mozumdar (2007) , Lemmon and Zender (2010) and Leary and Roberts (2010) . Agca and Mozumdar (2007) and Lemmon and Zender (2010) argue that firms' financing choice also depends on the amount of debt a firm can support. Debt capacity is actually implied in pecking order, and as mentioned by Lemmon and Zender (2010) , it is simply one form of financial constraints. We will show later that financial constraints incorporate more than debt capacity. That is, the possibility of firms being shut out of the debt market and the frictions from the supply side of capital. Besides, Leary and Roberts (2010) show that considering debt capacity cannot save pecking order.
In a similar spirit, Halov and Heider (2011) use the adverse selection cost of debt arisen by the uncertainty of risk to explain why firms may not issue debt. However, we suspect that the uncertainty of risk is highly correlated with the risk level itself. It is likely that the risk of risky firms is difficult to estimate so that their risk estimation usually has a larger standard error. This can also be seen from their first measure using recent asset volatilities, which is similar to the cash flow volatility or stock return volatility usually used to measure the firm risk. As far as firm risk is concerned, Helwege and Liang (1996) and Bolton and Freixas (2000) both argue that higher risk decreases the probability of firms' issuing debt. Here we control for firm risk by stock return volatility.
This paper also belongs to the financial constraints literature. Initiated by Fazzari, Hubbard and Petersen (1988) , a large number of papers have studied the impact of financial constraints on firm investment (e.g., Fazzari and Petersen (1993), Kashyap et al. (1994) , and Li (2009)). This paper instead focuses on the impact of financial constraints on firms' financing choice. Korajczyk and Levy (2003) also link financial constraints to capital structure, but they focus on the differential effects of macroeconomic conditions on capital structure of financially unconstrained and constrained firms. Here we control for financial constraints to test the pecking order theory.
Finally, this paper is among the tremendous papers that empirically test pecking order. This paper employs a similar method when analyzing firms' financing choice to Helwege and Liang (1996) , who study the time-series evolution of IPO firms' financing decision. Since IPO firms tend to be small and high-growth firms, it is not surprising that they do not follow pecking order. In this paper, we enlarge the sample to cover both financially constrained and unconstrained firms. We also control for financial constraints and the main alternative capital structure theories, including the trade-off theory, market timing theory and agency theory. Meanwhile, Bharath, Pasquariello, and Wu (2009) construct an information asymmetry index based on the market's assessment of adverse selection risk, and evaluate the core assumption of pecking order that information asymmetry determines capital structure decisions.
However, firms' assessment of adverse selection risk may be quite different from that of the market, and the validity of its core assumption does not automatically ensure the validity of the pecking order theory itself.
This paper is organized as follows. Session 2 describes the data and methodology.
Session 3 analyzes the empirical results. Session 4 concludes.
Data and Methodology

Sample
For the new issues data, we exclude any kind of convertible securities and preferred securities, since these securities are hybrids of both equity and debt, and we want to conduct a clean test of pecking order. Similar to Erel et. al (2012) observations, and a syndicated loan package usually has several facilities.
We keep public companies listed in NYSE, American Exchange and Nasdaq, as these are large firms whose new security issues are more likely to be covered by databases. We exclude financial firms (SIC code: 6000-6999) and utilities (SIC code:
4900-4999), and firms involved in a significant merger/acquisition (Compustat footnote code AB). Firms that report format code 5, which is for the Canadian file, and firms with missing or zero total assets are also excluded. We recode the missing values of labeled variables in Table 8 of Frank and Goyal (2003) with zero, and also winsorize the continuous variables (excluding the market variables) at both the bottom and top 1 percent tails to limit the effect of outliers.
We use the IBES data to obtain the analyst coverage information. As used in Chang et al. (2006), we use the number of analysts as the maximum number of analysts that make annual earnings forecasts any month over a 12-month period, to measure information asymmetry. To avoid the endogeneity problem, we use the 3-year lagged value.
Methodology and Variables
To illustrate that financial constraints are different from debt capacity, we use the Shyam-Sunder and Myers (1999) test and also the Lemmon and Zender (2010) modified regression. As in Equation (1), Shyam-Sunder and Myers (1999) focus on the prediction of pecking order that firms should use debt to fund financing deficit, and propose that there should be one-by-one change between net debt issues and financing deficit. The pecking order hypothesis is that 1 Shyam-Sunder and Myers (1999) also include the current portion of long-term debt. Here we follow Frank and Goyal (2003) in calculating the financing deficit, which equals the use of financing (cash dividend plus investments plus change in working capital) minus the internal financing (internal cash flow). Lemmon and Zender (2010) argue that Equation (1) fails to consider the concern over debt capacity, and suggest adding the squared financing deficit term to Equation (1) (2009) suggests, we correct the t-statistics by clustering at both the firm and year levels for the regressions here and also the logit regressions below, while correct the t-statistics by clustering at the firm level for the multinomial logit regressions later.
where .
To classify firms into unconstrained and constrained firms, we base on four frequently used financial constraints measures by prior studies. Appendix A provides details on how to construct them. First is the payout ratio calculated as the ratio of dividends plus repurchases to operating income as in Almeida, Campello and Weisbach (2004) . As external finance is more costly than internal funds, it is rational index is a linear combination of cash flow to total assets, dividend-paying dummy, long-term debt to total assets, log of total assets, firm's 3-digit industry sales growth, and firm's sale growth. Finally, we compute the SA index proposed by Hadlock and Pierce (2010). They use a similar method to Kaplan and Zingales (1997), but they apply it to a broad and representative sample. They find that firm size and age are the most reliable predictors of financial constraints, and they propose the SA index as a combination of firm size and age. Here firm size is computed as the natural log of inflation-adjusted total assets, and firm age as the number of years the firm has been on Compustat with a non-missing stock price following Hadlock and Pierce (2010).
, ,
To analyze the financing choice, following Hovakimian et al. (2001) Second, a multinomial logit regression is employed to compare firms issuing private equity, SEO, bank loan and bond. Specifically, for the dependent variable, we create a discrete variable issue: 1 for private equity, 2 for SEO, 3 for bank loan, and 4
for public bond. Here we use SEO firms as the base outcome. The independent variables mainly follow the logit regression above, except that we use the deciles based on each financial constraints index to replace the unconstrained and constrained dummies. That's because when constrained firms seldom issue debt and unconstrained firms seldom issue equity, the coefficients for the unconstrained and constrained dummies will be inaccurately estimated.
Empirical Results
Univariate Analysis
[Insert Table 1 here] bank loan is most frequently used to raise funds given that the parties involved in bank loan are far less than those involved in SEO or public bond and banks are specialized financial intermediary relative to private equity investors.
The mean and median statistics of each variable give a similar pattern. From firms issuing private equity to public bond, firm size and age monotonically increase, while information asymmetry and financial constraints decrease. It is not surprising that larger and older firms tend to issue public bond. First, larger firms can easily afford the fixed issuance cost, and they are more diversified to have less volatile cash flows.
Second, larger and older firms are more likely to have accumulated the reputation to issue in the bond market. It is consistent with our hypothesis that debt issuers are less likely to be financially constrained, while the fact that debt issuers are followed by more analysts seems to contradict the pecking order theory. Nevertheless, we will show in the multivariate analysis that this is because financial analysts are inclined to cover more transparent firms and pecking order is supported after controlling for other firm characteristics. Consistent with Fama and French (2002) among others, firms issuing debt are more profitable than firms issuing equity, while the growth prospects for equity issuers are better as reflected in higher market to book ratio, R&D ratio and asset growth rate. Furthermore, debt issuers also have higher tangible assets and less risk, and are less likely to default. Contrary to the prediction of the trade-off theory, although equity issuers have lower target leverage, their market leverage is still below the target leverage and they should issue debt rather than equity. Market timing theory is fairly supported as the firm stock return is a little higher for the equity issuers, while the difference in share turnover is not significant. As in Hovakimian et al.
(2001), the data suggest that managers do have a role in the financing choice, as firms tend to issue equity when market to book ratio is high and tend to issue debt if issuing equity will dilute the earnings price ratio.
[Insert Table 2 here] Table 2 shows the distribution of each type of security issues across years. The patterns here are similar to previous studies, and confirm that our security issues data is representative. There is a boom in private equity after year 2000, the SEO distribution is consistent with the US IPO pattern provided on Jay Ritter's website, the bank loan and public bond issues increase over time, while decrease around year 2006 due to the financial crisis.
[Insert Table 3 here]
Next, we compare the four financial constraints measures adopted. In our latter analysis, the four measures do not always give the same results, so we have to evaluate the different measures before we can draw a reliable conclusion. Panel A in Table 3 shows the correlation matrix between the constrained and unconstrained firms based on any two of the criteria. If all the measures are positively correlated, the numbers in the diagonal should dominate those off the diagonal. This is true for all the criteria except for the KZ index. Panel B tells a similar story. It shows the mean and median statistics of key firm characteristics that are closely related to financial constraints. For all the measures except for the KZ index, unconstrained firms are followed by more analysts, have higher tangible assets, and are more likely to have an S&P debt rating than constrained firms as expected. But in terms of the KZ index, constrained firms have higher tangible assets and are more likely to have an S&P debt rating than unconstrained firms. Therefore, consistent with Whited and Wu (2006) and Hadlock and Pierce (2010) , both panels suggest that the KZ index may not be a reliable measure of financial constraints. More important, Panel B compares the financing choice between constrained and unconstrained firms based on each of the financial constraints criteria. Based on all the four criteria, the proportion of constrained firms that issue private equity or SEO is much higher than that of unconstrained firms. Except for the KZ index, the proportion of unconstrained firms that borrow bank loan or issue public bond is significantly higher than that of constrained firms. This is consistent with our argument that financially constrained firms may not be accessible to the debt market and thus are forced to issue equity.
[Insert Table 4 here] [Insert Table 5 here]
To control for the trade-off theory, we first have to estimate firms' target leverage.
Here we use the partial-adjustment model proposed by Flannery and Rangan (2006) , as their model specification is theoretically preferable. Table 5 shows the five main regression results presented in Table 2 of Flannery and Rangan (2006) . The results here are basically the same with theirs, while the specific coefficients vary considering that we use a different estimation period.
Financial constraints are different from debt capacity
To differentiate financial constraints from debt capacity, in this part, we run the Shyam-Sunder and Myers (1999) test and also the Lemmon and Zender (2010) modified regression. If financial constraints represent the same things with debt capacity, according to Lemmon and Zender (2010) , the coefficient of the squared financing deficit term for financially unconstrained firms should be insignificant.
[Insert Figure 1 here]
Before running the regressions, we first graphically analyze the relations among the financing deficit, net debt issues, and net equity issues for firms on different financial constraints levels based on the SA index. As shown in Figure 1 , for financially unconstrained firms, financing deficit is predominantly funded by net debt issues, while net equity issues play a negligible role. For constrained firms, things are just the opposite. Financing deficit is solely financed by net equity issues, while net debt issues are irrelevant. Situation for the intermediate firms goes in-between. Both net equity issues and net debt issues are correlated with financing deficit, though net equity issues seem more important. This is consistent with our hypothesis. Financially constrained firms have to rely on the equity market for external finance, while unconstrained firms can and will usually choose debt for external finance even though they sometimes time the equity market.
[Insert Table 6 here] Table 6 shows the results of the Shyam-Sunder and Myers (1999) regression and also the Lemmon and Zender (2010) modified regression for different types of firms based on the SA index. Different from the results in Table 4 of Lemmon and Zender (2010) , here the coefficient of the squared financing deficit term for unconstrained firms is the most negative, while that for constrained firms is the least negative.
According to Lemmon and Zender (2010) , a negative coefficient means that firms are concerned about debt capacity. If financial constraints are the same with debt capacity, unconstrained firms should have a high debt capacity and thus have an insignificant coefficient. Therefore, the more negative coefficient for unconstrained firms shows that financial constraints reflect different things from debt capacity. Besides, our hypothesis can also explain this more negative coefficient. A financially unconstrained firm can and will usually choose debt to raise external funds, and thus is more likely to reach its debt capacity, while for a firm being constrained due to no access to the debt market, since it cannot issue debt before, it is less likely to reach its debt capacity when it is able to issue debt. It is possible a firm may be constrained due to the exhaustion of its debt capacity, but the overall effect is that financially constrained firms are less concerned over debt capacity than unconstrained firms.
Meanwhile, the difference in the coefficient of financing deficit between unconstrained and constrained firms is significantly larger than the difference between high and low debt capacity firms in Lemmon and Zender (2010) , which also supports our argument that debt capacity is simply one form of financial constraints and financial constraints incorporate things more than debt capacity. On the other hand, consistent with Lemmon and Zender (2010), we also find that unconstrained firms are more likely to follow pecking order, and adding the squared financing deficit term to account for debt capacity can increase the explanatory power of pecking order.
In the analysis above, we use the SA index as it is the latest index that is found to reliably measure financial constraints. The results basically remain when the other three measures are used except for the KZ index. As mentioned before, the KZ index seems to give the opposite results to the other measures. [Insert Table 7 here] Table 7 shows the logit regression results for the choice between debt and equity.
Testing pecking order after controlling for financial constraints
Column (1) shows the results when financial constraints are not controlled for, while
Column (2) to (5) include the unconstrained and constrained dummies based on each of the four financial constraints criteria, respectively. Here and also in the latter analysis we will focus on the results based on the payout ratio because the other three measures may be to some extent compromised. First, as discussed before, the KZ index itself may not be a reliable measure of financial constraints. Second, one of the components of the WW index is firm size, which is included as an independent variable. Third, the SA index is a nonlinear combination of firm size and log of age, which are both included as independent variables. More important, we cannot drop firm size and log of age as independent variables, as they are crucial to control for the endogeneity problems. That is, larger and older firms are more likely to be followed by more analysts. On the other hand, if we regard firm size and age as reliable predictors of financial constraints as found by Hadlock and Pierce (2010) , the positive coefficients of these two variables also demonstrate the importance of controlling for financial constraints. According to Column (2), after accounting for financial constraints, the influence of information asymmetry becomes significant and stronger.
As we hypothesize, financially unconstrained firms are more likely to issue debt, while constrained firms are more likely to issue equity. This is also confirmed by the last two columns even though the coefficients of the dummies may not be significant.
Other control variables support the market timing and agency theories, while reject the trade-off theory. Consistent with market timing, firms with higher stock return in the past 12 months, higher market to book ratio, and larger stock turnover are more likely to take advantage of the equity market. If the market value is less than the book value of total assets, or if issuing equity will dilute the earnings price ratio, firms are less likely to issue equity, which suggests that the indicators managers care affect firms' financing choice. However, the coefficient of leverage deviation is not significant at all, which means that firms may not pay much attention to the target leverage when choosing between equity and debt. Besides, the negative coefficient of tangible assets and positive coefficient of Z score and stock return volatility (firm risk) may to some extent reflect the dominance of bank loans in the debt market and banks are specialized in monitoring risky firms with less collaterals but far from default. Finally, profitable firms tend to issue debt, while firms with high R&D ratio tend to issue equity.
To measure the economic significance of the independent variables, we also report the elasticity of each variable. Because the double-clustering regression results cannot be used to calculate elasticity, the elasticity is obtained from the logit regression with only clustering at the firm level. It indicates the change in the probability of issuing debt for a change in each variable from minus one standard deviation to plus one standard deviation around its sample mean (or from zero to one for dummy variables) while holding other variables at their sample means. The most important two factors for issuing debt are firm size and age, which confirms our argument before that it is essential to control for these two variables. If we treat firm size and age as proxies for financial constraints as pointed out by Hadlock and Pierce (2010), this will greatly strengthen the importance of financial constraints. Next consistent with the prediction of Bolton and Freixas (2000), firm risk measured by daily stock return volatility is also important for firms' choice between equity and debt. Other papers like Helwege and Liang (1996) argue that pecking order also emphasizes that firm risk is important for security choice. In this case, the importance of firm risk is actually consistent with pecking order. The dummy for market to book ratio greater than one has an elasticity of -0.029, which shows that managers regard stock price as an important factor when choosing whether to issue equity or debt. The unconstrained dummy is the fifth important factor for the probability of issuing debt. It is more important than profitability and tangible assets which are frequently discussed as crucial factors for issuing debt. The constrained dummy is as important as stock return and market to book ratio which are usually considered to link to the market timing behavior, while analyst coverage is as important as share turnover.
[Insert Table 8 here]
To directly compare firms choosing different financing instruments, we use the multinomial logistic regression. Table 8 shows the regression results using firms issuing SEO as the base outcome. The first regression does not control for financial constraints while the second one controls for the payout ratio decile. First, controlling for financial constraints strengthens the effect of information asymmetry. In the first regression, compared with firms issuing SEO, firms with more analyst coverage are more likely to issue private equity, but only marginally less likely to borrow bank loan.
After including the payout ratio decile, as analyst coverage increases, firms are significantly less likely to borrow bank loan. Although the coefficient for firms issuing public bond is not significantly negative due to the endogeneity problem, the positive coefficient for private equity and negative coefficient for bank loan fully substantiate the pecking order theory. Second, as expected, unconstrained firms (firms in higher payout ratio deciles) are more likely to issue debt. Next, the results for other control variables are basically consistent with those in the logit regression above.
Market timing theory is supported as firms with high stock return and turnover are less likely to issue private equity, and much less likely to borrow bank loan or public bond. Agency theory is also confirmed as firms with high market to book ratio are less likely to borrow bank loan, while firms will issue debt if the earnings price ratio is diluted by issuing equity. [Insert Table 9 here] Table 9 shows the multinomial logit regression results for the other three financial constraints criteria. First, firms with more analyst coverage tend to issue private equity and are less inclined to borrow bank loan. Second, except for the KZ index, financially constrained firms are less likely to issue debt and are more likely to issue private equity. Finally, the results for other control variables are similar to Table 8 , and we will not repeat the analysis here.
Conclusion
In this paper, to respond to the challenge for the pecking order theory that small and high-growth firms which are susceptible to information asymmetry tend to issue equity, we point out that pecking order fails to consider two crucial market imperfections: credit rationing caused by information asymmetry in the debt market and the frictions from the supply side of capital. To measure the magnitude of the above two problems, we use financial constraints. That is because financial constraints represent the difference in the costs between internal and external finance, and firms with higher external financing cost are more likely to face credit rationing in the debt market and the frictions from the supply side of capital. Therefore, we argue that since small and high-growth firms are inclined to be financially constrained, their tendency to issue equity mainly reflects their financial constraints rather than refutes pecking order.
To test our argument, we first show that financial constraints are different from debt capacity proposed by Lemmon and Zender (2010) . We find that financially unconstrained firms are more likely to be concerned about debt capacity than constrained firm, which means that financial constraints and debt capacity represent different things. This is consistent with our argument because unconstrained firms are free to issue debt and thus have a higher probability of reaching debt capacity, while constrained firms cannot issue debt before they can access the debt market, and thus have a lower probability of reaching debt capacity.
Next we use the logit and multinomial logit regressions to analyze what determines
firms' financing choice. First of all, to compare with prior studies, we use the logit regression to examine firms' choice between debt and equity. We find that the influence of information asymmetry is stronger after controlling for financial constraints, and financially unconstrained firms tend to issue debt while constrained firms tend to issue equity. Second, we use the multinomial logit regression to examine firms' choice among private equity, SEO, bank loan and public bond. We focus on the four financing instruments because they are the main tools to raise a substantial amount of funds. Consistent with the logit regression results, firms are more likely to follow pecking order after including the financial constraints measure, and constrained firms are more likely to issue private equity but less likely to issue debt.
Besides, we find evidence in favor of the market timing theory and agency theory, but little evidence supporting the trade-off theory.
Overall, it is essential to control for financial constraints to test pecking order.
However, there is no consensus what the perfect measure of financial constraints is. 
Appendix B Estimation of the Optimal Leverage
The partial-adjustment model in Flannery and Rangan (2006) is
where MDR is the market leverage, the lagged X variables determine a firm's long-run target leverage.
Specifically, the lagged X variables include:
Profitability: earnings before interest and taxes (Item 13) to total assets (Item 6); M/B ratio: the market-to-book ratio, same as Tobin's Q used in calculating KZ index;
Depreciation: depreciation and amortization (Item 14) to total assets; Firm size: natural log of inflation-adjusted total assets; We also try to include the before-financing marginal tax rate simulated as in Graham and Mills (2008) in the regression, and consistent with the tradeoff theory, it is significant at the 1 percent level. However, because the sample is greatly reduced to include this tax rate, we follow Flannery and Rangan (2006) This table reports the mean and median statistics for the whole sample and firms with different financing choices. The total sample includes all the listed firms in NYSE, Amex and Nasdaq excluding financial firms, utilities and firms with missing or zero total assets. Private equity refers to firms issuing private equity, SEO to firms issuing SEO, Loan to firms borrowing bank loan, and Bond to firms issuing public bond. The security issue data ranges from 1988 to 2008, while financial statement and other variables are the latest pre-issue data. Firm size is the natural log of total assets converted to 2005 dollars. Age is the number of years a firm was first included in Compustat with a non-missing stock price. Number of analysts is the maximum number of analysts that make annual earnings forecasts any month over a 12-month period with a 3-year lag. Payout ratio is the ratio of dividends plus repurchases to operating income. The KZ index is a linear combination of cash flow to capital, dividends to capital, and cash holdings to capital with negative coefficients, and Tobin's Q and debt to total capital with positive coefficients. The WW index is a linear combination of cash flow to total assets, dividend-paying dummy, long-term debt to total assets, log of total assets, firm's 3-digit industry sales growth, and firm's sale growth. The SA index is calculated as -0.737 × Size + 0.043 × Size 2 -0.040 × Age as in Hadlock and Pierce (2010), where Size and Age have a upper bond of log($4.5 billion) and 37 years, respectively. Profitability is the ratio of EBITDA to total assets. Market to book ratio is the market value of total assets divided by its book value. Dummy for M/B>1 equals one if M/B ratio is greater than one and zero otherwise. Depreciation is depreciation divided by total assets. Tangible assets is the ratio of total net property, plant and equipment to total assets. R&D ratio is the research and development expense divided by total sales. R&D dummy equals one if R&D ratio equals zero. Industry median leverage is the median leverage of the firm industry using Fama and French 1997 49-industry definitions. S&P rating dummy equals one if a firm has the S&P domestic long term issuer credit rating (item 280) in Compustat. Book leverage is the sum of short-term debt and long-term debt divided by total assets. Market leverage is the sum of short-term debt and long-term debt divided by market value of total assets, calculated as total liabilities minus deferred taxes and investment tax credit plus liquidating value of preferred stock (redemption or book value used when unavailable) plus the product of stock price times common shares outstanding. Target leverage is the estimated optimal leverage based on Flannery and Rangan (2006) . Leverage deviation is the difference between actual market leverage and target leverage. One-year stock return is the cumulative stock return in the 12 months before the fiscal year end. Dilution dummy equals one if one minus the assumed tax rate (34% here) times yield on Moody's Baa rated debt was less than a firm's after tax earnings-price ratio and zero otherwise as in Hovakimian et al. (2001) . Asset growth rate is the growth rate of inflation-adjusted total assets in the prior fiscal year. Share turnover is the median value of the monthly trading volume divided by shares outstanding over a 12-month period. Z score equals 3.3×(item 18+item15+item 16)+item 12+1.4×item 36+1.2×(item 4-item 5))⁄(item 6) as introduced by MacKie-Mason (1990) . Stock return volatility refers to the standard deviation of a firm's daily stock returns in the prior fiscal year. Variables are winsorized at both 1 percent tails. T test for the mean and Wilcoxon test for the median comparing with firms issuing SEO are reported, and ***, ** and * denote a significant level of 1 percent, 5 percent, and 10 percent, respectively. Here we aggregate the same type of security issued by the same firm in one fiscal year as one observation as one issuance may have several tranches. The first four columns show the number of firms issuing private equity, SEO, loan and bond, respectively, while the last column shows the total number of firms in each year. between debt and equity. The sample is firms that only issue one type of security in the next fiscal year. The constrained (unconstrained) dummy equals one if a firm is in the top (bottom) three deciles of being financially constrained based on each financial constraints measure. The first column does not include the unconstrained and constrained dummies, while the last four columns include the unconstrained and constrained dummies based on one of the four criteria. Elasticity indicates the change in the probability of issuing debt for a change in an independent variable from minus one standard deviation to plus one standard deviation around its sample mean (or from zero to one for dummy variables) holding other variables at their sample means. Here elasticity is obtained for the payout ratio regression only clustering at the firm level, as the double clustering regression cannot calculate marginal effects. Robust t-statistics clustered at both the firm and year levels are shown in parentheses. ***, ** and * denote a significant level of 1 percent, 5 percent, and 10 percent, respectively.
Mean
Payout ratio
The KZ index Table 9 The Multinomial Logit Regression with the Other Three Criteria This table reports the multinomial logit regression results of firms' choice among private equity, SEO, bank loan and public bond using firms issuing SEO as base outcome. Robust t-statistics clustered at the firm level are shown in parentheses. ***, ** and * denote a significant level of 1 percent, 5 percent, and 10 percent, respectively.
(1) (2) where Size and Age have a upper bond of log($4.5 billion) and 37 years, respectively. The higher the SA index is, the more financial constraints a firm faces. 
